It is often emphasized that drying of soil samples affects the solubility of soil phosphorus. Therefore, the use of fresh soil samples is recommended. Since this is not always possible, it would be necessary to know of what order the changes caused by air-drying may be. Yet, there is in the literature a relative dearth of analytical data concerning the effect of drying performed at lower temperatures: the term »air-drying» often means a treatment at 40°C, or even at 60°C as in the paper by Hoffmann and Steinfatt (2).
It is often emphasized that drying of soil samples affects the solubility of soil phosphorus. Therefore, the use of fresh soil samples is recommended. Since this is not always possible, it would be necessary to know of what order the changes caused by air-drying may be. Yet, there is in the literature a relative dearth of analytical data concerning the effect of drying performed at lower temperatures: the term »air-drying» often means a treatment at 40°C, or even at 60°C as in the paper by Hoffmann and Steinfatt (2) .
In a previous work it was found (5) that in several cases, drying carried out at 40°C changed the phosphorus test values more than did drying at room temperature; sometimes the former treatment caused a decrease in the test value while an increase was found as the result of the latter treatment. In the present paper, some further results are reported of the comparison of data obtained for fresh soil samples and samples dried at about 20°C. The methods used were the following: the acetic acid method (4), the somewhat modified method of Bray and Kurtz (1) for the adsorbed P, and the method of Teräsvuori (6) in which the »exchange-able P», the corresponding P concentration in solution, and an indicator of the phosphate retention capacity of the soil are estimated.
Material and methods
The present material consists of 32 samples collected in September from different kinds of soils, including some garden soils and a few virgin soils.
The fresh samples were carefully mixed by hands, and six replicates were weighed for each determination. The rest of the samples were air-dried at room temperature, or at about 20°C. When the same analyses were carried out on air-dry soil, the amount of soil dry matter was equal to that in the fresh sample, and distilled water was added in quantities corresponding to the original moisture content. These analyses were performed in four replicates.
The acetic acid solube P was determined by shaking 10 g samples of fresh soil, or the corresponding amounts of dry samples, for one hour in 100 ml of 0.5 N acid.
The adsorbed P was extracted by shaking 10 g samples of fresh soil for one minute in 100 ml of 0.03 N NH 4 F-0.025 N HCI.
The »exchangeable P», x O , was determined by shaking 4g of fresh soil in 200 ml of a solution which was 0.1 N with respect to both KOH and K 2 C0 3 for two hours the first day and for 4 hours the second day. Provided that the changes in the values of y D and a are significant, an increase in y Q may be found in 9 cases and a decrease in 7 cases, and an increase in a in 7 cases and a decrease in 10 cases.
Typical of the results is that only in relatively few cases the changes caused by air-drying in the various test values went in the same direction. Also all attempts failed to connect the effect of the air-drying with any of the soil characteristics studied. The three tests studied in the present paper are supposed to give a picture of the phosphorus conditions of the soils. They do that in ways which are essentially different. The acetic acid probably extracts some of the phosphorus bound by calcium, while the »exchangeable P» represents most of the fractions of inorganic P bound by iron and aluminium compounds. Acid ammonium fluoride is likely to extract mainly aluminium bound P, but some calcium bound or even iron bound P may be included. The acetic acid P and the sorbed P of the two rapid tests are both taken to show the content of easily available P in soil. The »exchangeable P» represents the P resources of the soil, and only in connection with the data indicating the P concentration of the soil solution, y O , and the phosphate sorption capacity a, it may be used to characterize the P condition of a soil.
It seems that air-drying did not markedly change the fairly poor information of the P condition of the present soils given by the acetic acid method. The trend appeared to be somewhat different from that reported by Jackson (3) . According to his observations air-drying samples of acid soils may markedly increase the dilute acid extractable P, while with limed and highly fertilized soils the dilute acid extractable P decreased by drying. In the present material only the samples 6,9, 3, and 8 behaved in this way.
The result that air-drying tended to decrease the absorbed P more often and to a larger extent than the acetic acid P may be partly explained on the basis of the different period of extraction. The soil is in effective connection with the acid ammonium fluoride solution only for one minute, while the shaking period in acetic acid is one hour. Even the moistening of the dry soil sample takes a far larger part of the time of contact in the former case than in the latter one, and although no equilibrium were reached in the acetic acid suspension, the resorption of the dissolved P may be marked. On the average, air-drying decreased the acetic acid P of the present material by 5 per cent, and the corresponding decrease in the values of adsorbed P is 11 per cent. Yet, it seems that the test for adsorbed P performed on air-dried samples does not usually give any markedly misleading picture of the conditions in fresh soils.
The same conclusions appears to be valid in regard to Teräsvuori 's method.
The changes caused by air-drying in y 0 are usually low. Since a change in x G is often connected with a similar change in the indicator of the sorption capacity «, the ratio xja which according to Teräsvuori is correlated with the degree of the P saturation of the soil, does not in the air dry samples markedly differ from the corresponding ratio in the fresh soil. There are some facts which diminish the importance of the possible difference in the results of phosphorus analyses performed on fresh and air-dried soil samples. First, the soil phosphorus is a dynamic complex. The variation in the forms and solubility of soil P may be marked even within a growing period, owing to the microbial activity, climatic conditions, effect of the plant roots, etc. Second, it is likely that the sampling errors are usually larger than the errors caused by airdrying of samples.
Summary
The effect of drying of soil samples at about 20°C on the phosphorus test values estimated by the acetic acid method, the method for adsorbed P of Bray and Kurtz (1) , and the method of Teräsvuori (6) The importance of the possible error caused by air-drying is diminished by the sampling errors and by the variation in the soil P conditions.
